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te^l 7l^ofl o]+£ ^o] P>^a.(PHASE SHIFT MASK)2f ^3(TRIM 

MASK)!- c»l-g-*H ¥ Ic^LS ^ — <3<*H] ^E. TflolB ol ^1 cq 

# #2^, °1» ^ &S.*ft #*}si\ ^-f-^-g- ^-tfl^-^Jl -8-71 ^£L(FIELD) 
711 °1B °H*1^ s-^ 17 0 V5}h o^v oij^j c-^v T^o] n>^a.( PHASE EDGE PHASE SHIFT 
MASK)^ ^S«j-^olcf. 

£ 2a 

Ic^h ^^(FIELD) TflolH, £o] P>i^.(PHASE EDGE 
PHASE SHIFT MASK) 



36-4 



1020020064641 #^ <Qx\: 2003/4/15 

Tfl o}e °H*1^ iL7j*Rr Jfltf <^1^1 3# ^ *flS^{A 

PHASE EDGE PHASE SHIFT MASK ENFORCING A FIELD GATE IMAGE AND A FABRICATION METHOD 
THEREOF} 

£ la fe- ^2fl 71^31 oflx] c>^a (PHASE EDGE PHASE SHIFT MASK) 

<H1 (PHASE SHIFT MASK)^1 H^f 7fl^=S.. 

-£ lb ^ 7l#sl $\-# ^a<Hl 7}#°\] tg^si 

7M 7 4°J (IMAGE) sflSi. 

£ lc tt #2fl 7l#Sl <fl# o\]X\ 4ia1 4€ (TRIM MASK) 

Id ^ ^sfl 7)^9] ^ <*M ^ ttf^- 71^1 *g>$^ 

f>ia.2l 7fl^^<y °1 ^1^1 (IMAGE) 2fl€. 

£ 2a tt Jfl# <H1*1 $\-# ^3-^1 ^ X\x£\ 

(SHIFTERH1 -2.tH^Sl^ (TRIM) v}^3.2] «JJf 7fl^£. 

£. 2b tt ofl*l <^av ^ol pj-^Hofl 4^ ^ ^HlS^ , 71 

^r°fl fl-* D >^3^ 7fl^^ o]nl^l. 

£ 2c tt ^-^^ <>1]*1 &<>] v}^3.<*\] ^ <£^X\6\}2].°] X3]M cflolBj- 

3*1, #2fl 7l#<2] ofl^l o]^- ^o] u>i3ofl ^€ tiflAlS. 
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£ 2d tt 3# p|->i3.^1 ^^Hisq-o] ^ M $]o}i% 

(IMAGE) a>^1. 

£. 2f ^ °fl*l ^ A o V °A , II Ajl- 

BlH^^M ojpj^K IMAGE) ^>^1. 

£ 3a ^ 3# €°1 ^Hl5» , A ] S^i 

5. 3b -g- ^ ofl^l ^ vto] v\^3.o)] rtf-g. cf^- X|o^i , 

£ 3c ^ £ IMS] fltf *H*1 ^ 4^ ^H5L*|, °)1 

£ 3d ^ ^ olH ^ €°1 ^S^l 4€- i£ A] 

^- e flo]Ai * °1 (IMAGE) ^>^1. 

( t^o} -J! « «ofl cfltt -^Jl ^ ) 
100, 400: B^ 4^3.(TRIM MASK) 
200, 600: tiVj£*ll 
220, 620: <^E] B(ACTIVE) 

240, 300, 340, 640, 720, 760: ^JE-(FIELD) <g ^ 

36-6 



1020020064641 %^ 2003/4/15 

105, 280, 405, 440, 700: a)*^ (SHIFTER) 
150, 450: *ll 1 

360, 160, 480, 800: 2 aflig 

120, 140, 320, 420, 460, 740: *1] 3 sfl€ 

500, 780: CM (DUMMY PATTERN) 

150-1, 160-1, 450-1, 660: 7fl^^ o] DOOMAGE) 

380, 820: A l °1 (SIMULATION) °H*1 

100W, HOW, 130W, 150W, 170W, 190W, 190W-1, 210W, 230W, 250W, 400W, 410W, 
430W, 450W, 470W, 490W, 490W-1, 510W, 530W, 590W: ^ (WIDTH) 

150W-1, 210W-1, 230W-1, 450W-1, 550W, 570W: °H*1 ^-( IMAGE WIDTH) 
3P, 4P, 5P, 6P, 7P, 8P: ^3. 3£°lH(CHECK POINT) 
A: B: *>^f 

260, 690: <Qif- afl^H 

3# ^ A o v €°1 3. (PHASE EDGE PHASE SHIFT MASKH1 ^rtb 3 °- 

tt 3H V ^ ^3.^ all2:^<Hl ^-tb 
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«V£^] ^7>o] *(DESIGN RULE) ^iS ^l^}^ sfl€^ oj 

*\ ^31*H1 -fi-^* ^^(PITCH)# ^*>7l o^Tfl^cK 
<34> a o V 7 ] wj-^cq cfloj-o. ^l-(Cr)^- #e)y.^l(Mo)€- A>-g-^ #71 £ 

7l^o)l ol-g.^ sfiH^Hl # #31 #<>H $ZL*}3. ^m*> sfl^ 

tt 31 # Hi3 (PHASE SHIFT MASK)£] f-#olcJ-. 

<35> #7) 3l# l£ol p}a H ^ Jl^S]^ ^^^1* ^*l-7l ^ 7 fl o] # 

^ oj-g-^ 31(51) ^Hjl, $}# n>i 3 sq- i^ofl oj-g-^ n> 

i^o 1 (MASKING) 7l^<y ^# 6fl*l 31 # ^o] P>^a.7> tfl^-£)j7 ^rf. 
<36> n]^ Wris] ^ 5,807,649 J:(Lars W. Liebmann)^ ##^ $1# °fl*l 3l# 

<37> ^-71 o]^- *fl 5,807,649 Jl^l ttj-^^, ^r£^l 71*41 TflolH ^ sfl 

^-8: ^^^>7l -T- 7fl5l 4i37[ AV-g-^cf. 

<38> # 7 ) if- 7flSl o^V ^o] u^a^ (TRIM) o] =-^^1^ . 

<39> #71 ^# ^Ol P^aL^r *#3J II ^#-i- ^o]Al7l^ *l=El( 

SHIFTER) # °l-g-*H ti>S.^l 7l*sl ^b] a. ojcdofl ^ bj]^ iie^liB °H*]5) 

<40> #71 P>iH.vfl ^ #71 o] ol^l o] ^ j=l«.o. H 

^-Bl JLS*>^Al ^ ^JLsL <£#* iS^liS olnl*l £*H ^?fl» 
<41> #71 II^^liE Olo]*l^ XJolB sflT^-g- ^^*>7l fl*IH n>=^- Sfl^Olcf. 
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<42> ZLsm, 3fl^^ ^-71 sfl^i^ ^V^ol nfl-o 

^-f^l 4^3 *fl*|-^S] jq-^^A-l c1^(DEFFECT)^.5. ^ ^ 9l 

<43> oj^V, tS§}^ ^2fl 7l^# ^^§>7lS. 

<44> £ la ^Hfl 71 ifltf °fl ^1 (PHASE EDGE PHASE SHIFT MASK) 

^1 ^>i£i( PHASE SHIFT MASK)^ 7i\^S.°)K)-, 

<45> £ la « #2^, <#7] ^tf ^o] P^a(lO)^ ^ #(ft)°l ^4l> 

t= 91tt ^ cg^SLS. ^ ^ 7fl^ a1^eK20, 20-1; SHIFTER)^ <aj?§ #3 (IS) 

<46> Aj. 7 ] A]HBi(20)# -f-^m ^-gr °1 3 € t}^ ^^1- ^-2j-*H=r 

«H tfl*H 180° 51 3#*>» ^cf. 

<47> ^1- 7 ] ^ol P>^3(10)^ #71 ^ 711^1 ^^(20, 20-l)#4 o}^X\ ^7] 

tb^Rr EL^-o) ol-^ ^( 15) o. S ^^d- 

<48> £ lb ^ #2fl 7l^Sl ^1 ^£1^1 tcf€- *K£*ll 71^1 

fl-S- ^a^l 7^3 o] oiPi^l (IMAGE) sfl€ 0 li=K 
<49> 51 lb 1- ^*>^ , -£ la ^1 n>^H(10)^ i£efl*l^H(29, PH 

0T0RESIST)7> ti>£^l 71^(25)^1 ^ElJl <3^(27, ACTIVE REGION)^ ^3^., 

^lHEifil- cfl-g-^1^ ^ <3<3(31, 33)* ^^Al^lcf . 
<so> ^1-71 ofl^ti. <^<*(27)^ JE la ^1 AlHEi(20, 20-1)5}- _£*|i^ol oi^s^-if- ^ 

Jf^^c.^ , ^-71 «V£*11 71^(25)^- £ la ^ ^1^(20, 20-1)$}- cfl-g-Sl^ 5. 
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S. ii^M S£e|]^iE7} ^(29) 4 i£efl^l^B7> ^(31, 33)^. 

<5i> H lc c ^efl 71^2} iH A o v °fl*l ^ £°1 4^H(TRIM MASK) 

<52> £ lc f ^-7] nj-^a.^ s. la <H] ^ 7fl2l a] = e] (20, 20-1; 

SHIFTER) 2f ^.til^S)^ A]-g-€i=h 
<53> ^H(35)xfl^l $-£3 ¥ 7fl2l A1HEK20, 20-1)1-^ ol«fl# #7l 41*1) 

^^d^S. aAl*>^o.^ f #7} *p 7fl2l Al=B^(20. 20-1)1- £r 3(35) v)W 

<54> sfr 7 ] eel n>^5L(35) vflofl ^-o] ^4£l*] ^ sfl€(40, 41, 37, 37- 1)4 

#°1 ^M-3tt <8^(39)il3. tfl ^SlJl, Afl 7>xl o§<* o.s. Afl^ 

<55> >g-7l ^f^l ^*fl -*7l ^ 7fl2l *1 =1=1(20, ^Dl^H tg^s}i=. ^ 

-3-(4W)2l Xl 1 3fl€(40)4, t-*l) #7] ^ 7fl2l a] = (20, 2 0-1)1- 3. € 

cg^^-ofl 7}S./ ^-(5W, 8W)2] XI 2 sfl^C 41)4, 35*1) ^ ^ 

£ ^ 7fl2l = 1^(20, 20-1)1-^^1 ^.ttl^SlH^- *fl 2 3fli£(4lHl ^-/ -f 

S #<H*I ^(3W)2l XI 3 ^(37, 37-D^.S. ^l^-^^l^ . 

<56> a o v 7 ] xl 2 Jfl€(41)^ ^71 a] = £K20-1)<M ^j-(6W)°-3. ^sq^ ^o. 

^"71 XI 3 3fl€(37-l)£: #7l AlH£l(20-l) 9i^o_^. ^-(7W)A5. o^s} 
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<57> ^, #7] AlHEK20-l)^ ^3HH >y-7l ^ 2 =11^(41)4 #7l ^| 3 

€(37-l)°l *]S. vW&JL <>]^s\c] &o\X\ t ^3. S^B(IP)^ Qo] v)-^(N0 TCH) 

<58> #7l ^7}?J #°] tiV^^l ^ofl cfltb -3M H^j (35) 

afla^M ^"71 4i3 3*>*1 ^B. i^lHUPHH t\*\( DEFECT)°-5. <?l^£]c>)^ 

<59> s$7] M-^l ^^^r £ lb <>fl 3£S.3|*l>lH(29)£] <H^<4 ^.^^5)^- 

SEth 4>7l ^3(35)5. IS h=.^ ^} ^7} f2f ijL;^ 

£H £ lb °fl 71^(25)^ ^"71 £M5ll^liEt €^1 ^= t])o) 

— °H*1C5=^*I| n] ^Cf. 
<60> £ l d i=. ^gfl 7l#^ ^ ofl^l Tgol P>^H^1 14 €- ^>£^] 7]%<% 

c>iB^ 7flef^o] o]xi]7)( IMAGE) ^^^1^. 
<6i> £ Id » ^-S^, £ lc 21 ^3.(35)^ £ lb 2] tiV^^l 71^(25)2] 

il ^(27, ACTIVE REGION)^ -S^^fe ^(4W-1 )^ 7fl^3 01*1*1 (40-1)2}- , 

^JE. ^^(29)^1 ^Slxr 7}3./ M]S.3- ^ ^(8W-1, 5W- 1)21 7fl^*j °\ (41-1)1- 

<62> a o V 7 ] <3^(29H1 S.(8W-1)^-S. € ^7] 7fl^^ o]nl ^1 (41-1)^ £ lc 2] 

^3.(35)5. 1£ 14^ -f-sflAi % °1 ^(ATTACK) -I: ^7l^ 
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<63> #71 7fl5?3 ^^1^(41-1)^ 3*^ ofl^l ^(5L^°11 "1 #71 ^E]y. 

^(27)9] 7flolE( £ ^o 1 ] o| £Al)S 3f-B\ ^o]*)^, #7l <^ <*(27)^ TflolH^ 

WlJEsrH n fl-f ^ ^*Hr ^^(29)21 TflolHS. ^A>^C]-. 

<64> #71 ^JEL <3<*(29)^ TlMB^r TflolH^ ^o] JL> # 7 1 ^o}^ 

<65> #71 7}^*\o) 4^]^- ^7J^>7l 3*11*1, ^ a.^^. ebJ n}^^ S ^ ^ 

i^H ^t!: M-*] (NOTCH) *\}7]2\-, *}S.t\^2\- «]JEL ^^ofl ^ 2 3zfl^A> 

°H1 ^ ^ ^71 ^ <3«-i- iLJL^ *fl 3 Zfl^ ^JIS 

IS ^Itb Ilel^SS] #<>H €^ °1 *1 *1 if-fr 7 0 V5)-*Vcf . 

<66> i£tgo} c^s s.^ o. n}A 3 ^] J=%j 3zfl^o11 ^ M-^l(NOTCH) ^714, 

^= <3*H xfl 2 2fl€4 n>^i^ Al£Eit2] ^7111- <y*H7l^ #7] ^31 

ofl 3 sflE]^ ^-i- ^^Al7l^ ?J4, #71 *fl 2 

2fl^^l tilcfl^oll ^ s.^1 c^l sflig* ic^l ISell^liH^ £ 

^^l °M*1 #3^4. 

<67> # 7 1 7l#^<?l 4*111- ^*}7l 3*lW, £ ^4 ^ ^AHHl o^# ofl^l cq 

# ^ol cf^a. (PHASE EDGE PHASE SHIFT MASK)^ 4^ 7fls) a1hb!# ^ *lH.4€-i- *V 

^^^-5- ^l^-^^l ^# 4^32]-, #7l 3# ^o] 4^3.4 

^fe ^1 1 *ll 3 2fl^o.s. ol^^l eeJ D }A af ifsfnl, #71 ^] l 



36-12 



1020020064641 <Qx\: 2003/4/15 

#71 Al£Eif A\o)o^ .g.j=^ c$ol6\] tfl-g-Sjjl, ^- 7 1 *fl 2 $\Q£r 

7) 3 sflU^r <#7l a] HE-) f^^H *\] 1 *\] 2 E.^ ^i^sl ^34 

<68> ^1-71 3 J= ^ sflEl^ ^-71 ^1] 1 4 ^] 2 3fl^3f ^>c*| ^l^^ 

-H, #7] ^1 3 sim^ ^"71 a]he^j4 ^-71 1 xfl^l *ll 2 sflifi?!^ ^ 
^S. o}z*Q iLJrSKr 5Jo] w>^^. 

<69> Aj-7] AlHBi#-^ 0]A>^ ^^l-ol c^Aj- t£o] <g J7 , ^-7] 

<70> ^. o_] ^X]cH}6\) 2)7$; <ft^ 6\]7] £f\^- *&o] T3>^a^ ^^1- l£ol eg O.S £ 

^ A] 7] ^ ^TflSq-, #7] AlHEil-^ ^>7l -1-^ ^^AS. ^ ^ # ^ P>^ S » &V]X\ 
71^ ^^lSf, ^71 AjHEi^- A>o]cq A o V 7 ) «.J=ig cgo^] tfl-§-*>^ 1 ^ 
^ A] 7l ^ #711 2h AjHEi-ir^Jf Ei Ol^^ 2 3fl ^1* ^ *1 7l 

^ #7jl<4, ^ V 7l ^1 1 3fl€^- #7] ^ 2 71^ #7ll<4, ^71 A] 

HElt ^°ll ^"71 1 2 sfl^o] ^hMsj ^4 3 sfl 

^* ^a1?1^ #7112}, Aj- 7l ^1 ! ^ ^ 3 H ^ 4^01 tg^s} 

^171^ #711^-, Aj-71 ^Aj- ^Ol P>^3.^ H%! ^1^1 ^Aj- t^Ol 4A 3 | 
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<71> BEth £ *Qr*$$\ >«A)c>\]c]] cq*V 3# <Hl*l €°1 t& 7fl^ A] 

Aj- ^o] n>^a<4 ^t^^sl^ >j) l iflxl all 3 B^ sflBl^ 3*1 2fl^o.S ^l^^l B^ 

°>^3« 3L^>^, ^"7] *ll 1 sj)^*. Aj. 7 ] AlHEl-i- A>o]o) cg^ofl Cfl-g- 

S\JL, >#7) *(| 2 B^ 3fl€£r 3^5. ^M-^l ^"71 AlHEil-34 1 B^ Sfl^sl. 

^^^1^1, v]v) 3flHl^ nf^iL^ Aj-7l aj] 2 B^ sfl€ ^ «Vtfl 

^ofl -^s)^, ^7} all 3 B^ sim^ ^lHEial- all 1 jif all 2 sfl^ a} 

<72> Aj-yl *j| 3 B^j 3m Aj-7] ^] 1 jaf all 2 B%! afl^^ l}-*1 all 7^1- 

JL, #7] all 3 B^ 4^ A J"7l AjHEil-^ ^-71 all 1 i-M 2 B^ 2fl€^ ^ 
^-°.B *13€ <g<3 °- iL^^ wf^^. 

<73> Aj-71 Al^Ei^ °UA>^ ^ o^l t§ Aj <g ^ Aj- £c>l eg o] cf . 

<74> Cfs AjA^l 21^ ^Aj- olj^l ^Aj- l£c>l allS^^r # ^°1 

<3<*jLiEL £ 7flS] AlHB^^- ^^Al^m #31^, #71 Al^Ei#^- *V^R^ ^ 

^ ^^l?)^ #7fl<4, ^"71 AlHBll-51- AJ-71 Ir^f-^ ^iS ^ <flAj- l£ol n> 

^Ht §«H 71 ^1<4, Aj-71 Al^Eil- A>o]ol Aj-71 ^.jjLtg ^ofl tfl-g-^ *|) 1 E 
^ ^fl€* ^^l^r #7^, Aj-71 AlH^l;^ all 2 B^ ^ Aj A] 7l ^ # 

31^, ^71 AlHBl-i-al}- *fl 2 B^ 3flH aVcfl^oll U-lDl 3H^^ t§AjAl7l^r 

^ Til 21-, ^"71 all 1 ^7l all 2 ^^-8: ^^^71^ ^TflSl-, a> 7 1 aIheI 

1- ^°11 #^5l°l ^7l all 1 4 *ll 2 ^€21 a|^51 *ll 3 3ifl^^- 

^^^7^ ^r^l^, a>71 ^11 1 ^^1 ^1 3 sfl^^l B^ ^>^a.« ^wlAl 71 
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<76> £ 2a tt -g- <*fl*l £°1 4ia1 i4 €■ <S ^HS^l, ^lHBi 

(SHIFTERHI .2-^^^^ H%! (TRIM) *>^H^ ^ 7fls?:£°l 
< 77 > £ 2a » , #7] D>^3.(100)^r ^(HOW)iLS. ^ ^ 7fl^ a) 

HB](105)-i-2l- -£tH^Kr 1/ *ll 2 3^(150, 160)^ *ll 3 3fl€(120, 140) 

<78> Aj- 7 j D}AflH J!^^. o^o} AJ-7I ^ 7fl ^ 105)1-^ #7l ^lH^!-^- 

<79> Aj-7] A]HEi(105)l- *^S>^ ^ #3 Ol^^ AlHB]* ^^Rr 

^6j| tfl^H 180°^ ^*V* SHr^. 
<80> #7] n}^3.(100)^ ^^(^Tgofl n] ^X\)o)} cfl-g-S)^ ^ ^(150W) 

5] 1 ^BKl50)aZf, ^_EL ^(S^ofl *1 S.X\)o\) cfl-§-S)jl 7>S./ M}S.S, ^ 

^(230W, 210W)iL3. ^1 2 ^€(160)^8: 5Hr^. 

<81> AT- 7 ] ^cri.^ A o > 7 ] afl^tf cgo^ ^§5}^ Aj-7] ^ 7 fl^ A] 5. 105)#^H1 

<82> Aj-7] ^3L(100)^ ^71 ^f- 7)\9] A]HBU105)1-^ ^-Ei ^ ^-(190W, 

190W-1)^ <3^£H ^3. S^BOPHH £ lc ^ *fl7W?l ^ 

(130W, 170W)5l Aj-7] 3 ^(120, 140)-8r SHr*}. 
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<83> #71 *fl 1 2fl^(150)4 #7l *fl 2 3fl€(160)<Hl ^3*1 <#7] *fl 3 

Bfl€(120, 140)2} ^ #7l ^ 7|)Sl X|H£K105)#£] <£&f°-3, ^ ^.(lOOW)^ 
^.^^H]^ f>\3L, ^7} *fl 1 sHtl(150)£r ¥ 7fl^1 *1 =3(105)* A}oHl <^s) 

«H ^71 ^ 7fl2l Al=El(105)-i- S£\^ <#7) *\] 2 3^(160 HI ^^^1^14. 

<84> #71 *fl 3 5fl€(120, 140)f^l -S-71 *fl 2 2^(160)4 n}^ cfl^ #71 

*fl 3 HBJ 5fl^(l40)Sl <U*M?li=k 
<85> £ 2b ^ ofl^l ^ol n}A H ol) 14a. oj -JjAloflS.^, ^rS.^11 71 

*}^3.2\- 7fl^ olul^olcf. 

<86> £ 2b 1- ^-2:^, ^"71 7fl^ olnl^Kiso-i, 160-I)fe 3LS.5fl7l ^H7> £15} 
*KE.^1 71^(200)^1 £. 2a <*fl ¥ ^ a] =3 (105)*ol ^€ 41 # 

n}i3.( 105)21- i 2a 2] n>^a(i00)« ^3-2-5. ^ ^ IS MKH 

igofl nl JEADO.S. 

<87> Stt, ^"71 IS i^-§- ^f-sH o«Blti. ^^(220)4 ^.al^^ 4^ 

(150W)°.S. € #7] 7B^2l 01*1*1(150-1)^, #7l 7fl^^ o]r,l*l(150-l)2l- o^jqol 7 > 
3./ ol*l*l ^(230W-1, 210W-1)°.3. ^ #7l o]*l*l( 160-1)-!- ^H. 

°J^(240)^1 ^W-. 

<88> #71 7fl^ 01*1*1(160-1)^- 5. 2a 21 *>>i3(100)°1M q-*l *fl7l2}- £ 

2a ^ 2 sfl^l(160)^: ^1 = ^(105)3. -^-Ei 7}S/ Afl^S. ^(190W-1, 

190W)^ ol^Al^T^ £ id cfltil 7 fl^ ol*l*l^ s.o] %o]z± m 
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<89> #71 aV£*ll 71^(200)^1^ ^7) 150-1, 160-1)1- ^l^ltb <#7] ^S. 

^^(240)-^ IS }r.%°.g. ££^l^liB7} ^o]cf. 
<90> £ 2c £ ofl^l <fl# i£o] n>^a.oll ^11^ CiHB}- 

S-^i, ^efl 7l#^l Jfl# ofl*l ^ol u^aofl <g«. tifl^^olcl-. 

<91> £ 2C m %2:^>^, #71 «fl^£^ €°1 Dl £Al)vfl^ X| 2£] 

(45)# A>o]oflofl =j7 4i3(£^i nl J£Al)vfl<>l *fl 2 ^€(53)^1 ^1 3 B 

^ 2fl ^(49)^1- ^ ^(9W)-°5. ol^^ # 7 j Jfl# oflX| ^o] n>^ 3 (PHASE EDGE 

PHASE SHIFT MASK)^ M-Bj-^cf. 
< 92 > ]£tb, #7] «fl^5L(43)Tr ^-71 z\] 2 *I)H(53)£| ^ 7l^S. *1H # 

^(A)sf ^(B)J^L ^S^l* *r OT. 

<93> #7l tifl^-£(43)^ #7l 5}^(B)^ #71 *fl 2/ 4 3 2flU(53, 49) ol 

^^^(9W)^.S. °133°1 o^7l nfl-g-ofl , #71 Jfl# 41*1 3# *}^Htt ^-71 ^# 

^a^l #7l AlHBi(45)S SL^g. ^^^1 ^-71 ^>^a.ofl cfltb S.SL 

^1 nl £a!)aH1 t}a1 ^s)o^>| #7l *fl 2 3fl€(53)o.S. J± i£e|7li 

HCE^l *1 £Al) 7 > ^€ ^ 5^. 
<94> #71 ISEll^l^HSl ^B. ^(47, 51H1 ^ £1 ^-jr «ti 

^iL^ 2]-7ll^ oIRl ol^ n]o ]^ ^ ^-Tfl^-Cl-. 
<95> 51 2d TT l^^l 3^ *fl*l fl# €°1 ^£3.°fl 4= ^^Alofl^-o) a) -a dioiBl- 

3-*\, ^efl 7l#^ ^1# ofl^i <H# ^°1 *}^£L<>fl 31?!: 1£ Al#eflo]^*o] C }u}x} 
(IMAGE) ^o}^-. 
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< 96 > £2dt t^s}^ , A oM ^l#eflol^ oln]*](55)i=. a>£^ ^(S^ofl u] s.X\)df[ 

5- 2c 21 fl>£ °fl*l nl ol-g-^ ^ ^ ££ 

<97> #7] IS *l*3JM4i£- c]x^i(DEF0CUS) 200nm ^- ^B}^ (MIS- ALIGNMENT) 

20nm ^ ^^t}: 
<98> ^-71 $\<# o\]x\ **o] *}^ 3 7} ^13. 5E<yH(4PHH 5. 2c ^ ^-ol ^ 

(9W)iL3. ;*H 21 A 3 2fl €(53, 49)* 3Hr4. 

<99> ^1-71 oj^sl ^-g. -f-sH £1 i^CE^ofl £Al)ol s\o] *\] 2 4€(53) 

SLS. i^s]^o> ^- 5L£efl^l^B7> £^35)<H ^olH(4P)^^i ^#^0]^ o]ol^ 

(55)# °\)^ ^ %°]^. 
<ioo> # 7 | Al^eflol^ olul^(55)^ ^ i^o] i£ ^0.5. 7i^ ?#o^ ^51°H, 3?L4r 

<101> £ 2e ^ 3R V i£o] ,4a. ^^H^, <^Aj- °H*1 

<102> £ 2e t , ^-7] ufl^l£(260)^ Pf^^CE^ofl d] a] 

= BK280)2f ^-rtHCE^l v] ^1 2/ 3 sfl€(320, 360 H 

^Aj- oflx] ^Aj- £ol p>>i3 (PHASE EDGE PHASE SHIFT MASK)^ ^Jf* i~}b|- 

<103> je^-, Aj-71 wflA5 £ (260)^ ^-71 2 2fl€(360)^ #-!jL ^ 7^05. 

^(A)^ ^(B)^-S. ^-g-^-g- ^ &t}. 
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<104> # 7 ] a]hbK280)^ <#7] *\] 2 sfl€(360)3}- ^ ^(250W)AS ^1^5]^ SE^- 

, Y^l i£ell^liB(£^1 *1 5*1 )•& 

<105> ^V 7 ] tifl^£(260)2] ^3(BHH #7l all 3 sfl1i(320H o]^^ J?-*-fr 

iLJL^Jl ^-71 *fl 3 3fl^(320)^r #7l 2 3fl€ (360)^1 ^TjH 

<ioe> Aj- 7 ] Hfl^iH(260)<=Hl^ #7l A]S.&\mO)o\] 2]^*] #7}*! SSeflxl^H^ #7l J=L 

^ *}^£15. ^^-A]oil a£ 7 ) *\] 3 ;eeJ ^€(320)^1 ^ *KHrH*1 

<io?> £ 2 f ^ ^*$$) o\]*} ^-tf pfiH^l 4^- H ^Hl^>1, 5L£ a]# 

eflol^*^ olclxK IMAGE) ^>^lolcf. 

<108> £ 2f 1- , ^1-71 Al^eflol^ o]nlxl(380)^ «V£*fl 7l^C£^l n] ) 

<H1 £ 2e ^ Jfl-S- ^1 ^HCE^l £*!)# ol-g-^><^ ^ o}^ 

<i09> ^, >y-7l ^ ^1^1 4^H7> i<?]H(5PHH £ 2e ^- ^r°l ^ 

^(250W).2.S ^lHB] (280)^ *fl 2 sfl^(360)^- °13^ 

3 2fl^(320)^l iLJL^l nfl^-ofl 5L£efl^liH7> iL^o^ ^3. 5L^lH(5P)^ ^ 

<no> Aj- 7l Al-i-efloi^ oiPi^](380)^ £ 2d <^1 ^Hfl 7l#^) Al^eflol^ olnl*l( 55 )ofl ui 
*1H ilell^liB ^3*1 2^JL 2^.05. iS5ll^li5l7> d] iL#=I ^ojcf . 
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<m> E£*V, #7l Al#sflol^ °H*l(380)^r ^SL£. <H]^ -g-^CE^l v] S. 

<H2> # 7 1 II ^l#efl°l^^r ^5L^i(DEF0CUS) 200nm 4 (MIS-ALIGNMENT) 

20nm 21 2:£HH ^^^V^^. 
<H3> £3a^4 41 # ^ cf^ ^*H5.>*1, AjHBi 

<H4> £ 3a 1- %^^>^, #7l *}ia.(400)^r ^-(410W, 470W)^_3. € ¥ 7fl2l 

Al^Ei(405, 440)2}- ^^Hr 11 / 1 2 2^(450, 480)4 1 3 4€ 

(420, 460)^ cM nQ(500)°-3- ol-f-^4. 

<115> # 7 ] 3# 4^H^ ^^*V <8^°1 <#7l ^ 7fl2l AlHBi(405 , 440)1-4 ^71 AlH 

<116> #71 X|s E i(405)^- -^4^ ^ Tj^iLS. ^7} A1HE|(440)# *4 

*Hr tfl«H 180° 21 iH 5Hr4. 

<117> # 7 1 P>i2(400)^ ^El <^^ofl dl-g-51^ ^(450W)2] #7l ^ 1 

4^(450)4, ^^Ml ^-§-5131 7>S./ ^13.3. ^ ^(530W, 510W)^-S. # 

7] ^ 2 sfl €(480)* ^^4. 

<118> 1 1 5fl£i(450)^r #71 ^7fl2] A} a E :| (405, 440)* *}<>]<$ 2} ^ £) <>| # 

7l ^ 7flSl A1HE-K405, 440)* ^"71 *fl 2 ^ €(480)^1 ^^)7}JL, 

#71 ^= <3^-£- #71 o«El W. o. ^ = ^ A} 21 3= 7fl 21 ^1^(405, 440)1- 
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<119> =L^3L, ^7} ^3.(400 )^r ^ 7fl^ A]SE^1- nj-^i^ ^-71 ^ 2 

(480)3^ f>}JL atb, S. lc M-^l ifl^H ^ #(430W, 470W) 

SL3. £ ^ 7fl^ #7] ^ 7fl^ 3 341 €(420, 460)#* #7l ^ 1 4 1 2 

sfl€(450, 480H #<yi=l-. 
<120> ^-7] 3f 7 fl£] ^1 3B^ sfl€(420, 460)^ tfl-§-^ #71 7 fl^ a] =e) (405, 

440)#v|H ^(400W)^.S j^^tII ^Aj^r}. 

<121> # 7 J ebj P>^ai(400)^ <$7] ^ 7flS] Al a^(405, 440) #4 # 7 1 *j| 2 

3fl€(480) ^ oltflsgoll sfl€(500H ^§>£^- ti\-3L, ^7] D|ul 2j)€ 

(500)-$: 7>S./ ^15.^ #(490- 1W, 490W)^r £^ 

<122> c-H 5fl€(500)5l ^AJ o. i£ i^KJE^ofl n] 2.a])o.s 313. S°lH(6P, 

7P)oflAi 3j-o>*l ^ cg^o} i£ e|7liE °H*lC£i?H n] £Al)S. ^.#3f, # 7 1 ^ 

7fl5] A1SEK405, 440)1:^ #7] 2 sfl€(480)^l ^^fl^l^- <2*fH #7l 

z\] 2 sfl€(480)^ °Ha1 s-o) 3j-o>^ofl cfl*l ^.#0]^. 

<123> £ 3b ^ ifl# Ofl^ <fl# D}A 3 Ol| 4^ t}^ ^1^, ti>£^ 

<124> £ 3b t ^-S^, AJ-7I °H*1 (450-1, 660)^ IS ell ^i^} J£I^ 

£31 71^(600)^1 £ 3a ^1 $#2) ^^(405, 440)7> ^Aj<£ o}# ^o] t^hCE^I 
d] J£Al)<4 £ 3a ^ *>^3 (400)1- °l-g-*H ^#^0] IS ^Aj^-tf. 
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<125> IE*)-, ^H] tL ^^(620)^4 -2.tf|^*>^ di3 ^(450W-1)^1 7fl^=^ o]^^] 

(450-1)^, #7] 7fl^3 o]nl ^1(450-1)2]- <g^^ 7>S/ rfc^J ojcl^] 3-(570W, 

550W)£] 7fl^ oH*l(660)» °3°4 (640H 

<126> ^-71 7]\^m 01x31^(660)^ £ 3a ^ ^3.(400)i-lHH £ lc ^1 

3*1 sfli=i(500)-§: £ Id citric s.o] £.#S\o] ^i}. 

<127> 4I-7I tiV^^l 71^(600)^1^ ^7l 7fl^ oInHUso-i, 660)1- <$7] ^ = 

(640)^8: i£ kf o s XSefl^l^H7f £*J^ ^^l*}. 
<128> £ 3 C ±=. <j\# 6fl*] ^ ^ol n}A a ^| ^ uf-g- ^AHlS.X-1, <jsl>£ ofl 

*i ^3.^1 ^ wfl^ioici-. 

<i29> £ 3c 1- ^sr>^, ^71 «fl^d£(690)^ 3# ^HCE^ *1 £^1)^^ ^1 

HEi (700)^1- ^1 51*1 )^£] ^ 21 A 3 sfl^(800, 740 H 

A 2 J= *y ^^(800)^1 r-lnl 3flH(780)^- 1-°J #7l ^1^1 fltf ^ 

3. (PHASE EDGE PHASE SHIFT MASK)£l °^Mr 

<iso> t£^j. ( wflAi 5.(690)^ ^-71 ^ 2 sfl^(800)^l 7}^°.£. 

^(A)-4 ^(B)o.^. #°]^ ^^]* ^ 9X^-. 

<131> ^V7l Hfl ^£(690) 2} <#7] ^(BHH <#7] X\ SB] (700)^4 #7] A 3 3fl€ 

(740)^ ^-7] 2 J=^ 4€(800)^ ^J-Jl, ^>7l AlHEl(700)^ <#7] tf\#^(690)2) 
#^(A)4M ^-71 *11 3 3fl€(740)5l w>^o.S. jLtH^SlS^- 

<132> ZLSlJl, ^-71 2fl^(780)^r ^7} X\ = &) (700)^ *>^iL^ #7l 2 B.%1 5fl€ 

(800) tiVtfl^ofl ^s>£^- ^^tb^. 
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<133> £ 3d ^ °\}*\ ^°1 *}^3.<>)1 I£ *] 

i-^M^T^ °l ^1*1 (IMAGE) 
<134> £ 3d « % 1 -2:^>^ ) #71 ^l-eflo]^ o]nl^(820)fe «KE.*ll ^(lE^ofl v) 5.*}) 

o\] 5L 3c SI Sltf °fl*l ^# £°l ^3.(51^1 *1 ol-g.^ ^ oi^ 

<i35> # 7 ] fl# °H*1 fltf 4^37} afla 5£<*lB(8PHl*| 5. 3c 5f ^o] a]he^ 
A 3 2flEdo] *j| 2 ^4 ^V^, *ll 2 sfl^^l ^^l 3*1 # 

°H*1 (820)1- ^ &tHr 

<136> #71 Al#3H^ 01^^1(820)^ £ 2d <>fl ^2fl 7l^^ AH-eflol^ olTil^(55)ofl til 

<i37> SEth Aj-71 AH-eflol^ olcl^l(820)^ ^^AS ^sl^r ^^(£^ofl *1 £ 

*1H1 tfl^ ofl^J P^H^l ^Hfl 7l# tflW] <§^*] b) £ *j)i£ ^ 

<138> #71 IS ^1^-eflolAi^. ^^(DEFOCUS) 200nm ^ *1^ <^^<y(M IS- ALIGNMENT) 
20nm 4\ S:?HH ^^4. 

<139> ol#oflAi cy^.^. ^-o], a. <fl# oflX| tiiol n>^H(PHASE EDGE 

PHASE SHIFT MASK)^ *3*H1^ x^m. q.^ ^ 

7i*}JL, Al^E^Sl- ^ 2 B%! 2flH# ^ 3 afl^i^-S. iLlSl- 

ji 2£th X) 2 B^ sfl^l DIP] 2fl^ 1-^a-i £ 2d 21 ^-iLcf cl #3SM*1 
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<140> n}^ ^-o], -g- ^ o. nViaxflcfl a] s e) (SHIFTER)^ o>i 

3. (TRIM AMSKWl *fl 1 ^1 3 B.^ 4^1 (TRIM PATTERN)^ Slv) ^ ^ B. 

^ *>i£^H 3fl€#£| i4*] (NOTCH) ?2t aflTlSH if «} ^ ^ & 

^ I£^]iSoj ^ t^ol n>^a.( PHASE EDGE PHASE SHIFT 

MASK)* ti> £ ^ ^ ^ ^^o) ^V-j. ^ ^ ^i^^- - 7}Al 
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11 

#7l XI #7l AlHBll- A>o]^ H.j=t3 cgctfofl tfl^al, #7l Xl 2 

Xl^-Sr #7] Al^Ei-i-iM^ ^<LS- <X^£H #7l Xl 1 B^ 

*fl€4 ^^Sl-H, #71 XI 3 Xl€^r #7l XI 1 -4 XI 2 H^J 

2fl€2l ^ ^*Kr ^o] ^o] 711 °1 D 1^1^ iL#*Kr $]# <H|*| 

31 # €°1 ^a. 

2] 

Xl 1 «cHl &<X*1, #71 XI 3 Xl€^r #7l Xl 1 XI 2 Xl^ ^*><X 

M-^l ^21 XlT^Rr ?M S^o] X1°1B <X Dl^l ^ ^ fi7^H ^AV ofl^) o^l- 

^ol 

3] 

*ll 1 *cH SX^^, #71 XI 3 Xm^gr #71 AlHE-ls-uil- #71 X| 1 XI 2 

Xl€^ ^SLsL ol^^ <^^^- ^ol m.^o] ^= olH <X cl^o] 

^* iL#*m 31 # ^1*1 31 # 4i3. 
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4] 

*H 1 %H1 &<H>H, #?1 <^A>^ ^ o^^vol ^51^- ^S#^l $1# ^ 

o] <3«o] ^ ^o] 711 o]B °H*1^ ^.^m 3l# °fl*l 3# €°1 

a.. 

5] 

*fl 1 %H1 Si^H, #7l 2 3zfl^^ ^^ofl ^ n>^ji^ # 

31 # fl# 4^3, 

6] 

#71 ^^^.-4 #71 <3^il5L ^ 41 # **o] n}iat ^Tfls}-; 
^31 <4; 

#71 AlBEl^5.^-Ei ^ ^o.S. ol^^ ^ 2 ^H^- ^AjAl7l^ ^7^1^; 

#71 *)1 1 B^ 2fl^4 #7l 2 Sfl^^- <^^A] 7l^r ^-Tfl^; 

#71 AlHBi-i- iflofl f^SM #71 ^ 1 4 ^1 2 ^^^1 ^£ ^4 ^*Hr 

*11 3 *§^X\?]S=r ^Tflsl-; 

#71 l ifl^l 3 n>^» §t»l a] 71^- ^Tflsq-; 
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^■7} ^O] "}A 3S O^V ofl^ ^^V ^O] P>^a# ^ 

7] 

#71 *fl 1 *H^Sr Al^s. A yo]^\ ^ofl cfl-§-SlJl, #71 *fl 2 

sfl^ ^5L ^>M-^ #71 AlHB^4 *fl 1 afl^^ 'g^SlJl, #7l 

3*1 3zfl ^-71 AlHEi^^ P>^iL^ -# 7 ] ^l| 2 Ed jflEj 1^21 ^^^^1 Y^U, 
#7] ^1 3 3rfl^^ aI^e^ ^S\o] ^| l 4 >fl 2 afl^^l ^d^€ W ^S} 

fe- ^°i ^ ^-a- ^7^^ ofl^i ^a o v ^o] p>^h. 

7 *j-ofl #7l ^ 3 4^^r #71 *fl 1 32)- *fl 2 2fl€^ 

i4^1 f£t ^71^ ^10] ^x= 711 olB °1*1*13 ^-§- -S.7 0 v^ ct}# <M 

^01 u>^a.. 
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9] 

*H 7 ^1 9X°)*\, ^7] z\] 3 B^ 4^i^r ^71 Al^EHr-af ^-7} *\] 1 vfl^l xfl 2 
B^ sfl^^ ^ ^-BB o]^^ cg^^. ^oj a^oj ^= 7])olH ol ^ B\ 

<H)*1 *>^h. 

10] 
11] 

^-71 AlstEi-^g- tb^*Hr *M ^*l7l^r ^lsq-; 

A oM Al^Eil;4 all 2 B^ sim ^ ^^^1 7^ cfTfl^-; 

Aj- 7 ] AlHEil;^ ^1 2 B^ 3f)€ ^^1 #tfl^6fl 5flBi^- ^^A]7l^ 

^-71 *ll 1 B^ 3fl€^ #71 2 B^ ^a] 71^ 

^•71 Al^ E ^ ^ f^5H Aj-7l *fl 1 Jlf ^ 2 B^ 2fl€^l ^€ ^ ^-5}^ 

3 B^ 2fl€* ^^a]71^ ^-^lsq-; 

#7l *fl 1 tfl*] afl 3 B^ n^o] ^Aj^ H bj «}i3t ^alA] 71-cr ^l^; 
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#7l v\^3.Q ^ 3# 
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